S

Ch& o 1. Vi P 50.1.001—94

PEKOMEHJAIIUM IO CTAHIAPTU3ALIMM POCCUMCKOM ®@EIEPALINM

[UIATHI IEYATHBIE
MHOTOYPOBHEBBIE

MeToam KOHCTPYHPOBAHHS H pacyera

\\\\

X

R N

,W‘BQ

AY
-
SN
o
1)
~
)
aa

IT'OCCTAHIAPT POCCHHU
MocKBa


http://www.mosexp.ru/energeticheskoe-obsledovanie.html
http://www.mosexp.ru/energeticheskoe-obsledovanie.html

P 50.1.001-%4

[Ipenncaonne

1 PASPABOTAHBI U BHECEHDBI Hayuno-mccaexoBaTeabCKHM TeEXHO-
JOTHYECKAM HHCTHTYTOM -

2 TIPUHATHI X BBEAEHDI B JIEMCTBUE Hocranosxennem LoccTan-
napra Poccan or 22.12.94 Ne 341

3 BBEJIEHDI BIIEPBbLIE

© WHsznmarenpcTBO cTaHAapToB, 1995

HacTosmpe peKoMeHIAUHH He MOrYT OBITH NOJHOCTHLI0O HIH YACTHYHO BOCTDOH3BEEHEI,
THPAKHDOBAHEI H pACHpPOCTPaHeHbl B KadecTBe OQHIHAIBHOrO H3JaHHA 0Oe3 pa3pemeHUN
I'occranpapra PoccHu
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PEKOMEHIAIIMU 110 CTAHIAPTU3ALIMM POCCUHCKOUN OEIEPALIMU

[LJIATBI ITIEYATHBIE MHOTOYPOBHEBBIE

MeT01b1 KOHCTPYHPOBAHHA H pacdeTa

Multilevel printed boards. Design and use

I{aTa BBeaeHus 1995—07—01

1 ObJIACTD ITPUMEHEHUA

Hactosnme pexoMeHaallM¥yl paclpoOCTpaHsIOTCI Ha MHOIOypOBHEBHIE
negatHsle mathl (MYTITT) Ha XecTKOM AM3IEKTPUYECKOM MIM METALIH -
4eCKOM OCHOBAHMM, U3TOTOBJIEHHBIE TI0 TEXHOJIOIHH PUTM-IIpollecca

PexoMeHOaluy YCTAHABINBAIOT METOOLI KOHCTPYUPOBAHUI U pacyeTa
3JIEMEHTOB KOHCTPYKIIMH.

HacTosiue pexoMeHAALIMM JOIXKHBI NpUMEeHATHCA coBMecTHO ¢ [ OCT
23751 n P/ 50—-708. |

2 HOPMATHUBHBIE CCBIJIKHA -

B HacTosImx pexoMeHAauMIX UCIIOJIb3YIOTCA CChUIKM Ha CJeOyIOILMe

CTaHZapThHI
['OCT 2.417—91 ECK/l. IIpaBuna BbINMOJIHEHHUI 4YepTeXeH IeYaTHBIX
IJ1aT -

T'OCT 9.301—86 EC3KC. IToKpHITHS MeTALINYeCKHe M HeMeTaIH -
yeckue HeopraHudeckue. O0ume Tpe0oBaHUA

['OCT 9.303—84 EC3KC. Iloxprmsa MeTalinyeckyve U HeMeTalUId -
yeckHe Heopranndyeckue. O01me TpeboBaHMs K BEIOODPY

[OCT 9.306—85 EC3KC. TlokprITHa MeTalinyeckyie ¥ HeMeTaLIN-
yeckue HeopraHundyeckue. O0o3Ha4YeHU A

['OCT 23751—86 Ilnarel meyatHeie. OCHOBHBIE TapaMeTphbl KOHCTPYK-
005051

TOCT 23752—79 Inaret neyatusle. O01LIMEe TEXHUYECKNE YCIOBUSA

2 1



P 50.1.001—-94

P 50—708—91 Muctpykuud. Ilnars! neyatHble. TpeOoBaHMS K KOH-
ctpynpoBaHu1o. IlocranoBneHue ['occtannapra CCCP Ne 1595 o1 04.10.91

3 OINPEAEJNEHHA

3.1 MmaoroyposHesasa nevatHas maara (MYIIII) — BwipesaHHbI 1O
pasMepy MaTepHal OCHOBAHMS, HAa MOBEPXHOCTH KOTOPOIro ¢ OOHOM HJIH
IBYX CTOPOH pasMellleH OOBeMHBIM ABYXYPOBHEBBIN NPOBOIALINI PUCY-
HOK.

3.2 OgHOCTOPOHHAA MHOroypoBHeBasn nevatHas miaara (OMYIIID) —
MYIIII ¢ npoBoasAiliM PHCYHKOM, PACIIONIOXEHHBIM C OOJHOMH CTOPOHHI.

3.3 [IBycTopodnsas MHOroyposHesasa meyatHas miara (JIMYIILII) —
MYIIII c npoBoOgIIIMM PHCYHKOM, PacloJ0KEHHBIM € IBYX CTOPOH.

3.4 OcHOBaHME MHOIOYPOBHEBOM NEYATHOH MIATH (OCHOBAHHE) — MaTe-
pyaa ¢ IPOBOISIIIMM PHCYHKOM Ha IIOBEPXHOCTH.

3.5 OCHOBHOH NPOBOAHHKOBBIH MaTepHaa (HOCHTEJNb) — IIPOBOIHUKO-
BRI MaTepUall, M3 00beMa M IIPH TTOMOILIM KOTOPOTrO BBITTIOJIHEH NPOBO/S -
LN PHUCYHOK.

3.6 IlpoBoadgmuii pHCYHOK HHZKHEI0 YPOBHS — IIPOBOIAILIMM PHCYHOK,
PACIIOIOXECHHBI HAa ITOBEPXHOCTHU OCHOBAHMUAL.

3.7 IlpoBoasmiai pPUCYHOK BEpPXHEro YPOBHA — IIPOBOJALLIMM PUCYHOK,
pacIIoNIOXKEeHHBI Ha oropax Halg NOBEpXHOCTHIO OCHOBAHUA.

3.8 Onopa nposoagaImero pUECyHKa BepxHeroe YpoBHa (0mnopa) — NpoOBO/I-
HUKOBBIM MaTepUal, CIVKALLMM OIOpOoM M1 IIPOBOAAIICIO PUCYHKA BEP-
XHEro ypoBHA.

3.9 BearnynHa NOATPABAMBAHKA ONMOPHI — BEIMYMHA, HA KOTOPYIO YMEHb-
HIAeTC JUAMETP OITOPHI ITOCJIE BHITPABIMBAHUA HOCUTEIIS TIpU POPMUPO-
BaHUU NPOBONILIETO pHCYHKA. |

4 OBIIUE IIOJIOXEHHUA

4.1 OcHOBHBIC 6yKBeHHBIE 0003HAYSHN, HCTIONb3yeMBle B PEKOMEH/IA-
nusax, npuBeneHsl B [ OCT 23751.
- 4.2 Ilpn konctpyupoBanuu MYIIII 3HayeHHs TpefeTbHBIX OTKIOHE-
HU OCHOBHBIX IMapaMeTPOB 31€eMeHTOB KOHCTPYKLIMY BeIOMpatoT o [ OCT
23751.

4.3 OdopMiIeHUEe KOHCTpYKTOpcKon noxymMeHTaunu Ha MYVYIIII cne-

OyeT OCYIIECTBIATL B COOTBeTCTBUM ¢ TpeboBaHuamu [OCT 2.417 u
Pl 50—-708.
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5 TUIIBI KOHCTPYKLIMHU MYTIII

5.1 Opnocroponane MYIIII (OMYIIII)

OMVIIII (pucyHok 1) xapakTepu3syercs:

— pacIioJoXeHWeM ITPOBOJSIIIETO pHCYHKA ¢ OMHOM CTOpOHBI OCHOBA-
HU;

— BO3MOXHOCTBPK YCTAHOBKM ITOBEPXHOCTHO-MOHTHPYEMBIX U3IeINUN
371eKTpoHHOH TexHUKHu (IIMUIT); o

— BBICOKOH pa3pellarolley CIIOCOOHOCTHIO.
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I — npoBoOAIIUM PDUCYHOK, BEpXHHMH YpOBeHb; < — NpPOBOAAILHH
DHCYHOX, HIDKHUY YpOBEeHBb, J -— CKJICHBAOLIAA NPOKIANKA; 4 — OCHO-
BaHue MVYTIIII; f — omopa nmpoBoasimiero pHCYHKA BePXHEr0 YPOBHA.
Onopa MOXeET BHIOOMHATP (QYHKUMH 3JIEKTPHYECKOIO COCOHMHEHHA

BEPXHETO H HUXHETO YPOBHEU NPOBOISLIETO PUCYHKA

3

Q>

Pucysoxk 1

5.2 Isycroponnne MYIIII (JIMVIIII)

5.2.1 IMYVYIIII 6e3 coemuHeHWs1 IMpPOBOAALIUX CI0O€B (PHCYHOK 2a)
XapaKTepHU3YIOTC:

— PpacIoa0XeHHAEM ITPOBOJIAILIETO PUCYHKA C IBYX CTOPOH OCHOBAaHU;

— OTCYTCTBHEM METANNU3IMPOBAHHLIX OTBEPCTHUM I COCNUHEHHUA
MIPOBOMAIIMX CJI0€B, PACIIOJOXECHHBIX HA IIPOTUBOIIOJOXHBIX CTOPOHAX
OCHOBAHUA; | _

— yBeJIUYeHHUEM IIJOTHOCTH pa3MelleHHWsA HaBECHBIX U3NeNH
3nekTpoHHOU TexHUKU (M1DT) B aBa pasza o cpaBHeHuto ¢ OMVIIII.

5.2.2 AMYIIIl ¢ coennHeHueM npoBoASIIUX cl0€B (PHUCYHOK 20)
XapaKTepU3YIOTCA:

s
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— pacnoNoXeHUEM IPOBOALLIECIO pUCYHKA C ABYX CTOPOH OCHOBAHMS;
— HaJWu4YueM METaUIM3UPOBAHHBIX OTBEPCTHH AJA COeNUHEHUA
[IPOBOIOAIIMX CJIOEB, PACIIONOXEHHBIX HAa ITPOTHUBOIIOJIOXHBIX CTOpPOHAaX
OCHOBAHMA,
— 3HAYUTEJbHBIM YBEJIUYEHHEM KOMMYTALITUOHHOW BO3MOXHOCTHU Ha
¢OIUHULY IJIOILAIH.
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1 — MeTAUIMUIMPOBAHHEIE OTBCPCTHSA

Pucyuok 2
6 METOJbl KOHCTPYUPOBAHUA

6.1 B 3aBUCHMOCTH OT cTeleHU aBTOMAaTHU3allMd KOHCTPYHPOBAHUE
MYIIII ocyiuecTBAgCTCA TOTYyaBTOMATU 3U POBaHHBIM U aBTOMAaTH3M POBaH -
HBEIM METOdAMH. |

6.2 [lonyaBroMaTH3MpOBAaHHBLI METOJ KOHCTPYMPOBAHUA IpeaycMar-
puBaeT pasMelieHue MOT npu noMmout SBM nipu pydHOM TpacCHpPOBKE
ITPOBOAHUKOB, py4HoOe pasMellicHue MO T npu aBToMaTn3MpoBaHHOM Tpac -
CUPOBKE IIPOBOJHUKOB, pydyHoe pasMelleHue MUOT, pydyHy10 TpacCHpoOBKY
NPOBOOHMKOB C ABTOMAaTH3UPOBAHHBIM ME€PEHOCOM PUCYHKA Ha MallMH-
Hble HOCUTEJIH. ,

6.3 ABTOMaTU3MPOBAHHBII MeTOJ, KOHCTPYMPOBaHU IIpeyCcMaTpUBAeT
KOO POBAaHUE UCXOOHBIX JaHHLIX, pasMellueHue MO'1T u TpaccupoBKy mnpo-
BOOHUKOB C Ucnoab3oBaHueM SBM. [Ipn HeoOXoaMMOCTH C nopa60TKon
OTIEJIbHBIX COeTUHEHUN BPYIHYIO.
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Meton obecrieyBaeT BHICOKYIO NNPOMU3BOAMTENBLHOCTE NP KOHCTPYH -
POBAaHMWU U BBIIOJHEHUU KOHCTPYKTOPCKOM OOKYMEHTAIIVH.

7 KOHCTPYUPOBAHUE U PACYET MVIIII

7.1 IlocaenoBaTeabHOCTb KOHCTPYHPOBAHHA

7.1.1 Pazpaborky koHcTpyKuuu M YIII1 pekomeHnyerca npoBomuTs 1o
CJICOYIOLUMM OCHOBHBIM 3TarlaM:

— U3y4YCHME TEXHMUYECKOTI o 3aJaHn Ha U3aeane (IeyaTHbIN y3€J1, 3JIeK-
TPOHHBIA MOIYJIb), B COCTAB KOTOPOro BXogUT KoHcTpyupyeMmas MVYTIIT;

— OInpefejieHHe YCIOBUM 3KCITyaTalluM M TPYIIIHI KECTKOCTH;

— BBIOOp TMIIa KOHCTPYKIIHH;

— BHIOOp MaTepHaja OCHOBAHUA,

— BBIOOp MaTepuana IMPOBOISIIETO pncyHKa

— BBIOOP KOHCTPYKTUBHOI'O TTOKPHITU,

— pasMmelieHue UOT;

— BBIOOp pasMepoB, GOPM U pacIlONOXKEHUS NEMEHTOB IIPOBOASIIIETO
PMCYHKAa M TpacCHpPOBKAa IIPOBOJIHUKOB;

— BBIOOpP MeTOIa MApPKMPOBKH M €€ pPacIoJIOXKECHUSI,

— pa3paboTKa KOHCTPYKTOPCKON NOKYMEHTALIUH.

7.1.2 YcnoBuda skcnnyaTtaliiy, XpaHeHUsS U TPAaHCIIOPTHPOBAHU S OITpe-
OEJIAIOT Ha OCHOBAHMHM TpeOOBaHMM TeXHMYECKOro 3anaHus Ha U3neaue, B
COCTaB KOToporo BxomuT KoHcTpyupyemag MYIIII.

7.1.3 B 3aBHCHMOCTH OT YCJIOBMHU 3KcIiyarauuu onpenendtor mo [ OCT
23752 rpynmny.XeCTKOCTH, NPEeABbIBILIOLIYIO COOTBETCTBYIOILE TpeOoBa-
HUA K KoHcTpykuuu MYVYIII, ucnonb3dyeMoMy MaTepually OCHOBAaHUS,
HEeO0XOIUMOCTb ITPUMEHECHHUS JOMOJHUTEIBHOM 3allIMTHI OT KJIHMaTU4YecC-
KMX, MEXaHU4YEeCKHNX U IPYTUX BO3NECHCTBUH U 3alIMChIBAIOT B TEXHUYECKUE
TpeOOBaHUS YepTeXKa.

7.2 Boi0op THna KoncTpyKoua MYII1II

7.2.1 Tuns xoHcTpykuud M YIIII npuBeneHs! B pasneie 2.

[Ipn BrIOOpe THIIA KOHCTpYKUMHU MYIIII cnenyeT yduTHIBaTS:

— BO3MOXHOCTb BCeX KOMMYTALIMOHHBIX COCIMHEHUH;

— TeXHHUKO-3KOHOMHYECKHE IT0KA3aTeIHU;

— CTOHMMOCTb OCHOBAHUS M IPOBOAHMKOBOIO MaTepHuala;

— BO3MOXHOCTH aBTOMATU3aLlMH ITPOLIECCOB U3rOTOBJIEHU A, KOHTPOJI,
OMarHocTUKU U yctaHoBku UET.

7.2.2 UzroroBnenne MYIIIl obecnieynBaroT nmpuMeHeHIIEM TEXHUYEC-

KOI'O OCHAIllCHHS U BCIIOMOTaTeJIbHbIX MAaTEPHATIOB B COOTBETCTBHH C ITPU JIO-
xeHueM | Tadauusl 4 P 50—708.
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7.3 Bpi0op MaTepHana OCHOBAHHA

7.3.1 Marepuan ocHoBanusa miss MYIIII BriOMpaloT 1o TeXHUYECKUM
YCIOBUSIM Ha MaTepHaJl KOHKPETHOTO TUIIA.

7.3.2 Marepuan ocHOBaHM I BEIOMPAIOT C YYETOM O0eCcIeYyeHUI aBToMAa-
THU3allMY NTpOLeCCOB YCTAaHOBKU MOT, dH3nKO-MeXaHUYECKUX U 3JCKTPH -
yeckuX napameTpoB MYIIII Bo BpeMa 1 mocae Bo3aecTBMA MeXaHUdecC-
KAX Harpy3ok U KIMMaTHYeCKHUX (PaKTOpPOB B IIpoliecce 3KCILIyaTalUii,
obecrieyeHU A TeMIIEpaTypPHOro pexrmMa ycTaHaBiuBaeMblx MOT u nx tem-
nepaTypHbeIM Ko3dduumeHToM JuHelHoro pacumpenusa (TJIKP).

TJIKP ocHoBanua MYIIII ponxen conpsaratebesa ¢ TJIKP ycTaHasnu-
BaeMoro MOT npu Bo3aeicTBHM TeMIIepaTyphl B IIpoliecce 3KCILTyaTallliu.

7.3.3 Ina AMYIII1 ¢ MeTannm3npoBaHHBIMU OTBEPCTUAMH PEKOMEH-
IyeTcs UCHONB30BaTh TUINEKTPHUYECKOE OCHOBAHUE, T.K. IIPH MCIIOJb30-
BaHHMM OCHOBaHMA M3 IPOBOJHHUKOBOro MarepHala HeoOXomuMo obecIie-
ATH U30NALHI0 METAULIHA3ALMH OTBEPCTUA OT OCHOBAHUA.

7.3.4 TonmumHy ocHoBanusa MYIIII onpenensior B 3aBUCMMOCTH OT
BHIIONHASMBIX QYHKUIMN, o0ecrieyeHU TeII00TBoAA, conpsokeBua TJIKP
ocHoBanMs U [IMHOT, obGecrieyeHHa 1I€TOCTHOCTHM KOHCTPYKUMH IIpH
- MEXaHMYECKHUX M KINMATHYECCKHX BO3NCHCTBUIX.

7.3.5 3 muaanekTpudyecKUX MarepHaloB A ocHoBaHUs MYIIII
PEKOMEHAyeTCd HCIIONb30BaTh cTeKIoTeKCcTOaMUT Mapku CTOK mo TY
16—503—201, TomumnHou 1,0—1,5 MMm.

7.3.6 13 Meramnmuyeckux marepuaioB i1 ocHoBaHusa MYIIII pe-
KOMEHOYeTCd MCIIOJAB30BaTh alIOMHMHHMH Mapok A), A/ll TonmmHOoH
0,8—1,5 MM, crimasel 36H, 29HK tomumnHoi 0,15—1,5 mMm.

7.4 BpiOOp NpoBOAHHKOBOro MaTepHaja |

7.4.1 OcHOBHOM TIPOBOOHWKOBBLIM Matepyan (HOCHUTENb) Wid GOpMU-
poBaHus npoBonAallero pucyska MYIIII BeiOHMparoT ¢ yyeToM obecrieye-
HUSA PU3UKO-MEXAaHUYECKUX U 3JICKTPUYECKUX MTAPAMETPOB IIPOBOASIIETO
' PUCYHKA BO BpeMs M I10CJI€ BO3ACHUCTBUA MEXAHMYECKHUX HArpy30K U KJIU-
MaTH4YeCKUX (PpaKToOpoB obecneyeHua 3KCIUIyaTallMOHHBIX I1apaMeTpOB.

"~ 7.4.2 B xadyeCcTBe HOCHUTENSA HUCHOIbL3VIOT JUCTOBYI0O HU3KOYTJIEPOOHC-
Tyio cTatk CMK-15 unu naryss JI-69 Tonmmnon 150—200 mMxM.

7.4.3 I1pn Bp1OOpE HOCUTEIIA CIIEeAYET YUUTHIBATD, YTO C MCITOJIb30BaHU -
€M CTAIBHOrO JINCTA MPOBOAAILMN PHCYHOK OYIET B OCHOBHOM (POpPMH -

POBaThHCS TATLBAHWYECKOU MEObIO, TIPU HCIIONBL30BAHUM JIATYHHOIO JIM-
CTa — HUKEIEM.

7.5 CkihenBaomue NpoOKJAAKH |
7.5.1 CxuenBarolye NpoKjIagKyl M3roTaBJIuBalOT U3 JHUCTOB IIpOKJIa-
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OOYHOM cTekNoTKaHU TonummHon 0,02—0,03 mMm. PexoMmeHAayioTcd

CTEKJIOTKAHU IO TEXHUYECKHUM YCIOBHAM Ha KOHKPETHBIM THN MapKH
MaTepHaia. '

7.5.2 CymmMmapHas TOJIIMHA CKJIEWBAIOLIMX NPOKJIAJOK JOMXHA OBITh

He MeHee ABYX TOJNIIMH IOATPaBIMBaHUA HOCHUTEIS U 3alIUTHOIO ITOKPHI-
THd

7.6 Bp10Op KOHCTPYKTHBHOIO IMOKDBITHA
7.6.1 Ina obecnnedyeHNs CTAOMIBHOCTH 3JEKTPUYECKHUX, MEXaHUYECKHX

1 apyrux napaMmerpoB MYIIIl HeoOxommMo mpHMeHATh MOKPHITHSA KakK
METAININYECKHE, TaK U HEMETAZINYECKUE.

7.6.2 KOHCTpPYKTUBHBIE META/TNYECKME IMTOKPHITHS BHIOMPAIOT B COOT-
BeTcTBUH ¢ TpeboBanuaMu ['OCT 9.303 u apyrux HopMaTHBHO-TeXHUYEC-
KX JOKYMEHTOB, YTBEPXICHHBIX B YCTAHOBJIEHHOM MOpPAIKE.

TonumHy nokpeiTid ycrtadHaBanBaioT o I'OCT 9.301. ITpumMeHsieMble
nnokphITHA ob6o3HavaroT o I'OCT 9.306. Ob6o3HayeHe KOHCTPYKTHBHOTIO

MEeTATJINYECKOro MOKPHITHA U TOJIIMMHY YKa3bIBaIOT Ha YepTeXe.

/1719 HeomnaBJAeHHEIX HOKPHITUH TOJIIMHY NOKPHITHUA YCTAHABJIMBAIOT
TOJBLKO VI CIIPAaBOK, IJIs ONJIABIACMBIX — HE YCTaHABJINBAlOT.

B KayecTBe KOHCTPYKTHMBHBIX METATINMYCCKUX TIOKPBITUN PEKOMEHY-
eTCcs MCIO.Ib30BaTh META/IBI M CIUIABHI; IIpUBEACHHBIE B Tabauue 1.

Ta6nnual

Bunx moxpurtus TomuuHa, MKM HaznavyeHue NoKpHTHA

30JI0TO U €ro 3alTa OT KOpPpPO3MM, YIYYUIeHUE 3JeKTpHUE-
CIUIABHI CKMX MapaMeTpoB (IIPOBOOMMOCTH, IEpPeXOTHOIO

[Tasmamuii 1 ero CONPOTHUBRJIECHNA), obeclieyeHUE MMasteMOCTH
CIUIaBHI | To xe

Cepebpo M ero Yny4dluieHde 2J1eKTpOIpPOBOOJHOCTH, H3HOCOCTOH-
CIUIaBHI KOCTH

Huxens 3al[UTa OT KOPPO3HH, MOBHIIEHHE H3HOCOYCTOM-
YUBOCTH.

QlopMHUpoOBaHHE NMpOBOIALIEINO pUcyHka. Obecne-
YeHMe 3JIeKTPHUIECKHUX COeTHHEHHH

TlopMHUpOBaHHE IIpoBoagLIero pucynka. Obecrie-
YyeHUWe aare3uy IIpOBOAAINIEIO PHCYHKA C OCHOBAHH-

eM, comtacoBaHue TKJIP. QbecrieueHue 3neKrpu-
YeCKHUX COeqUHEHUH
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7.6.3 JInsa obecnedyeHUd CLeMJIeHHS METALIMYECKOTO OCHOBAHMSA CO
CKJIEMBAIOILUEH MPOKIATKOHU IPUMEHAIOT OKMCHOE IOKPhITHE XUMHUYECKUM
METOAOM Ha Meb ¥ aHOOMPOBAHUEM Ha AJIIOMMHHH U €rO CILJIABHI.

7.6.4 B xadecTBe KOHCTPYKTHUBHOIO H3OJILUHUOHHOIO MOKPBITHA
MCoNb3yI0T JakK YP 231 unu xpacku Y@ oTBepXaeHMs.

1.7 Pazmepsn MYIILII u pacnonoxenne 371eMeHTOB PHCYHKA

7.7.1 Pasmepnl, popmy, a Takke MecTa KperuieHus MYTIIT sriOuparot
B 3aBUCHMOCTU OT YCTAHOBOYHBLIX pa3MeEpoOB, IJIEMEHTHOH 0a3hl,
3KCILTYAaTALMOHHBIX XapaKTepUCTHUK, MCIIOIbL30BaHM 1 ABTOMATU3H pOBAaHHOMN
ycTaHOBKU MOT, nailku, KOHTpOAS U TeXHUKO-3KOHOMHYECKHUX I1OKA3a-
TeJel. ' .

7.7.2 MakcumanbHble pasMephbl ctopoH M YIII, npenHasHayeHHBIX 471
ABTOMATHN4YEeCKOHW YCTAaHOBKU WIOT, pexoMeHpyeTcsd yCTAHaBIMBATDL B
3aBUCHUMOCTH OT TEXHHMYECKHUX XapaKTEepPHCTHUK HMCIONB3YEMOTIO
00OpYIOBaHNA. ‘

7.7.3 IlpenenbHbie OTKIOHEHHUSA Ha pasMepbl ctTopoH MYIIII
ycraHasausalor 1o 1 OCT 23751.
7.7.4 PexoMennyeTcs paspadbateiBate MYIIII npsaMoyroiasHOU (pOpMEL..

QopMy, OTIMYHYIO OT IPIMOYTOJILHOH, CIIEAYET IPUMEHSITH B TEXHUYECKM
00OCHOBAHHBIX CIy4yadax.

7.7.5 Tomuuny MYTIIT BLIOMparoT B 3aBHCHMOCTH OT KOHCTPYKTHBHBIX
OCOOEHHOCTEH M MEXaHUYECKHUX Harpy3oK, BO3JCHCTBYIOLUMX HAa HUX B

npouecce 3kcnayarauuu. Toanumumny MYILII (H) B MuaauMmerpax
PACCYMTHLIBAIOT I10 (POPMYIIE

H=HGCH+ZHH+ (O:9+132)2an+Hm (1)
roe H,, — TONIIMHA MaTepUala OCHOBAaHHA;
H., — TomumyHa Martepuaia HOCUTENd, -
H,, — TonumMHa IpOKJIaNIKM;
H, — TomumHa IOKpPHITHA.

7.7.6 IlpenenbHoe oTKaoHeHue ToalMHbl MYIIII He moiaxHO
npeBbIaTh 0,2 MM.

7.7.7 CropoHnl npsaMoyroiabHonl MYIII1 momxHbl ObITH NapalieabHBL
AIUHNAIM KOOPIUMHATHOH CETKH.

7.7.8 OTBEpCTUA U JIEMEHTHI IIPOBOISLIETO PUCYHKA PACIIONAramT Ha
MYVYIIII otHOCHTENBEHO 0a3bl KOOPAWHAT U JHUHHUM KOOPAUMHATHOM CETKHU.

7.8 Pa3mepsl, @OpMa H PACNOJIO0XKEHHE 3JIEMEHTOB NPOBOAALIEro PUCYHKA

........
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7.8.1 PazMepbh MOHTAXHBX U NEepeXOdHBX OT-
BEpPCTHUH

7.8.1.1 Pasamepsl MOHTaXXHBIX U TIEpeXOOHBIX OTBEPCTUHM peKOMEHIYETCH
YCTAHABJIMBATh C YYETOM TONLIMHEBI IEYATHOH II1AaThI TaK, YTOOBI OTHOLLIEHUE
miaMeTpa orBepcTHd K ToaiuuHe MYTIII 6v1o He MeHee |: 3.

7.8.1.2 llpenenpHbie OTKIOHEHUS Ha AMaMeTpbl MOHTAXHBIX H
e pEXOMHBIX OTBEPCTHIl YCTaHAaBANBAIOT B cootBetcTBUU ¢ [ OCT 23751.

7.8.1.3 HoMuMHaAbHBIM OMAMETp MOHTAaXHOro orBepcTud (d,) B
MHUJIJIUMETpPAaX pacCYMTHLIBAIOT 110 (pOpMYyJIe

do=a,T Ady,tr, (2)

rae d, — aaMeTp BBIBOJA YCTAHABJIMBACMOIO 3JI€MEHTA;
Ad,, , — HAXHEE NIpeAeNbHOE OTKIOHEHUE THUaMeTpa OTBEPCTUA,
¥ — Pa3sHOCTb MEXDy nHaMeTpolit.\bmepcmﬂ U OUaMeTpoM BBHIBOIA

yctaHaBauBaemoro M3T.

7.8.1.4 HoMUHAIBLHBIN IUAMETp TepEXOIHOrO OTBEPCTHS YCTAHABINBA-
eTCd KOHCTPYKTOPOM.

7.82PasMepbh M pacHoOJOXEeHHUE NedaTHB X IIPpO-
BOOHHUKOB

7.8.2.1 IllmpuHy redaTHoOro NpoBOAHUKA (f) ONpeneiasioT B 3aBHUCH-
MOCTH OT 3JIEKTPHUECKUX, KOHCTPYKTUBHBIX M TEXHOIOIMYECKUX TpeOoBa-
HUIA. | | |

HanMeHblllee HOMUHATbHOE 3HAYeHUE LM PUHBI TTIe4aTHOrO NPOBOIHU -
Ka (f) B MUJITMMETpaxX pPacCYUTHIBAIOT 110 hopMyIIe

= rminlh_&- ' AtH.o l ) | | (3)

rae f.,, — MUHUMQJIBHO JONMYyCTHUMAasd LIMpHHA MEYAaTHOIO IIPOBOJHHUKA,
paccynTaHHasA B COOTBETCTBUU c pasnenoM J PJI 50—708;
Af,, — HIXHeEE IpeaceabHOEC OTKJIOHCHUE IIMPHUHEBEI ITPOBOOHHMKA IIO
[OCT 23751.
7.8.2.2 llInmpnHa npoBogHuKa Ha HHUXHeM ypoBHe M YIIII He nomxHa
obITh MeHee 0,075 MM, Ha BepxHeM ypoBHe — He MeHee 0,100 MM.
7.8.2.3 MakcuMaabHyI0 LLIHPUHY NIPOBOOHMKA HUXKHETO YPOBHA HeE
OrpaHU YU BalOT. |
7.8.2.4 MakcuManbHasd ILUMpPUHA INPOBOOHUKA BEPXHETO YPOBHSA HE
nonxHa npebimiath 0,200 MM.
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[Ipr HeoOXOOMMOCTH BBHINOJHEHUA TPOBOAHMKA HA BEPXHEM YpPOBHE
puHoH 6oiaee 0,200 MM, ero HaHOCAT B BUAE CETKHU (PHCYHOK 3).

Tor-

N\ DTS '\‘ “‘ - “ ‘\""‘\
: ~!t| I I~\I‘ n&\\\ ":}:: ‘. :.:: \‘\:\'

fo.c — MHHUMANBHAA UHPHHA OKHA ceTkH, paBHad 0,250 MM

PucyHok 3

7.8.2.5 MakcuManbHy10 ,ZIJIHHY IIPOBOJHMKA (CETKH ) Ha HUKHEM YPOBHE
He OrpaHUuy4YMBaloT.

7.8.2.6 MakcuManbHad JJIMHA NPOBOMAHNKA HA BEPXHEM YPOBHE MeEXIY
IBYMs OIIOpAMHU He JOJIXKHA ITPEeBBbILATh 15 MM, IPOBOAHUKA B BUIE CETKHU
— 30 MM.

7.8.2.7 IlpoBogHuku mupHHoM Oonee 0,200 MM pekoMeHAyeTcHA
BBOIOJIHATH HA HUXKHEM YPOBHE.

7.8.2.8 IlpoBogHUKY BEpXHEro M HUXHEIO YPOBHEM PEKOMEHIVETCH
BLITTOJIHATh BO B3AUMHO IEPIICHANKYIAPHBIX HAllpaBICHUAX.

7.8.3 Bribop, pasMelieHNe U pacyeT KOHTAKT-
HB X NIollagokxk

7.8.3.1 @PopMa U pa3Mepbl KOHTAKTHBLIX IIOLUAAOK IICH BBLIBOALI
yctaHaBauBaeMbIX MMOT ¢ KoakcuanbHBIMH WIH IIJIAHAPHBIMU BBIBOOAMMU,
a Takxe non yctaHoBky [IMHUDT paccuuThIBAIOT B COOTBETCTBUM ¢ PJI
50—708 (pazzmen 4).

7.8.3.2 KoHTaKkTHEBIC I10LIA0KY XECTKOM OIophl ITPOBOIHNWKOB BEPXHETO
YPOBHS PEKOMEHAYETCA BELITIONHATL KPYTIJIOW, KBAAPATHOXU UJINU OJIU3KOU K
HHUM (POpPMEL.

7.8.3.3 [IaMeTp KOHTAKTHOM ILJIOLLIAAKU XECTKOH Omnopkl () B MUI-
TMMETpaX paCCYMTHIBAIOT IO (popMYyJIe

D=D,+AD,, (4)

rne ) — HOMHUHAIBHBIM JUaMeTp KOHTAKTHOHU IJIOLIANKH;
AD., — BeIWYNHa NOATPABINBAHUA XECTKOH OITODHI.

7.8.3.4 BenuuuHa AD_, 3aBUCUT OT TOMILUHBI IPUMEHAEMOTO MaTepraia
HOCUTEIS 1 IUMPHUHBI ITPOBOJHUKA.

10
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3Ha4yeHusd AD;, NpUBENEHHI B Ta01I. 2.

Tadnuuma 2 — BeruuuHa NMOITpaBAUBAHUA KeCTKOH OIMOPHI
B MuUkpoMeTpax

OIupuna TomuuHa MaTepyaTa HOCHTeNA

NPOBOAHHUKA

7.84 PaccTodHHUEe MeXOV 3I1eMeHTAaMM IIPOBOJX 4-
Hero pUucyHkKa

7.8.4.1 PaccTogHue MeXny COCeMHUMH 3JIeMEeHTaMH N POBOJAAILETO PH-
CYHKAa YCTAaHABAMBAKIOT B 3aBUCUMOCTH OT 3J€KTPUYECKHUX, KOHCTPYKTUB-
HBIX ¥ TEXHOJOTHYCCKUX TPpeOOBAHNH. '

7.8.4.2 HauMeHblIee HOMUMHAIBHOE PACCTOAHME MEXOY COCEeTHHUMMU
3JIeMEHTAMM TIPOBOAMAILIETO pUCYHKA (.5) B MWIIMMETpax ONpelelsioT 110
popmye

T
S=Sm_ + At + =, (3)

i B.O 2

rae S,...— MUHHUMAJIbHOE JOIYCTUMOE PACCTOSIHUE MEXIOY COCEIHUMMU JI€-
MEHTaMM ITPOBOISILIErO PUCYHKA, BHIOMpacMoe U3 pacyeTa o0ec-
[ICYCHU A 3JIEKTPUYCCKON MPOYHOCTH H3OJALMHU B COOTBETCT-
BuM ¢ pasnaeioM S5 P 50—708; npH HM3KMX HaNpsIKCHUAX
B 3JIEKTpHYECKUX leNAX MHMHHUMAIBLHO IONYCTHUMOE pac-
CTOSIHNE HOMXHO OBITHL He MeHee 0,1 MM m1g HMXHETro ypoBHA
1 0,15 MM — 1151 BepXHEro ypoBH4;
Al, , — BEpXHeEe IpeaecJbHOEC OTKJIOHEHNE pa3MepOB AJIEMEHTOB I1POBO-
OALIETO PUCYHKA; |
T, — NO3HMUMOHHBIM OOIIYCK Ha pacIloNoOXeHHE 3JIeMEeHTA IpOBOasI-
1LIEro pUCYHKa oTHocuTeabHO cocenHero 1o I OCT 23751.

g
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8.1 DaekTpHYecKoe CONPOTHBJICHHE NEYATHHIX NPOBOIHUKOB

8 VJIEKTPUHYECKHE XAPAKTEPUCTUKH

8.1.1 Ilpn HeOOXOMMMOCTH 3J1eKTPHUYECKOE COIPOTHBICHUE MEYaTHhBIX
IIPOBOOHHUKOB (K.), OM, onpenenaioT no ¢opmyne

i

|

rae p — YACJIbHOE 3JIEKTPUYECKOe CONPOTUBJICHHE;
7 — TOJILUHA IIeYaTHOro IMpoBOAHMNKA;

K — KOJIHWYECTBO VYYACTKOB M€YaTHOro NpPOBOAHMKA HA €r0o pacyeTHOHN

IUTMHE, UMEIOLIUX Pa3IMYHYIO HIMPHUHY,;

L; — JaWHaA [-ro y4acTkKa Ie4yaTHOIro NpoBOOHUKA HIMPUHOH f;;
!, — IIMpHHA Ne4YaTHOro-NpoBOAHMKA Ha [-M YYacTKe.

(6)

3.1.2 ConpoTuBieHME I1€YaTHOIo NPOBOOHUKA, UMEIOLIETO HOITOIHU -
TEJIbHOE MOKPHITHE Oonee 12 MKM, olpeaeiloT KaK CYMMY COIIPOTUBJIE-
HHUH OTHACJIbHBIX CIOEB.

8.1.3 YnenbHOe 3JIEKTpUYECKOe CONPOTUBIeHHAE Hanboee YacTo NpH-
MEHECMBIX METAIJIOB IIPHUBEACHO B Ta0. 3.

Tadbnuma 3

| -|
MeTtant VIennHOe 3MCKIPHYecKoe MeTtant YIenbHoe 3/IeKTpUYecKoe
conpoTuBiIeHHe, OM-MM/M ||} CONpPOTURIEHHE, OM-MM/M

MegHas donera
[‘anpBaHMYecKad
MeTb

XHUMHYecKasa Menb
O1n0BO
ATIOMUHHH

JTaTyHb 69
30JI0TO
[Tamnangui
Ctane
Huxenp
Cepebpo

8.2 Harpy3ounas CIOCOOHOCTb IO TOKY
8.2.1 Ina MYIIII, XxpuTHYHBIX K paccenBalollied MOILIHOCTH HX IIO-
BEPXHOCTHU U MEYATHBIX HPOBOAHUKOB, HArpy304HYIO CIIOCOOHOCTD IO TOKY
YyCTAaHABJIMUBAIOT B 3aBUCUMOCTU OT OCHOBHOI'O ITPOBOJAHMKOBOI'O MaTepua-

J1a IPpOBOMALLIETO PUCYHKA U JOIYCTHMOrO ITOBBILICHU S TeMIIepaTyphl Ipo-

BOJHMKA OTHOCUTEIBHO TEMIIEPATYPHl OKPYXKAIOILLEH Cpebl.

3.2.2 3HadeHHE NONYCTUMOH TOKOBOM HArpy3KH ClIeOyeT YMEHBLIIATEH

Ha 15 %0 nng me4aTHBIX IMPOBOOHUKOB, PACIIONOXEHHBIX HAa PacCTOSHUU,
paBHOM MM MEHBIIEM MX LIMPHHHI.

12
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8.2.3 JIONyCcTMMYIO TOKOBYIO HarpysKy YCTAaHABJIMBAKOT M3 pacyeTa:
— A MegHoM doasru ot 100x10 go 250x 10 A/M;

— s raasBaHH4yeckord Meau ot 60x10 no 100x10 A/M;

— 1A cTaapHON donabrd oT 25x 10 no 40 x10 A/M; .

— m1a amoMuHIeBo ¢onbru oT 70x 10 go 150x10 A/Mm.

8.3 DJeKTPHYECKAs NPOYHOCTD H30MALHHA

3Ha4YeHUe AOMYCTUMOro padoyero HampsKeHUSI MeXOY 3JIeMeEHTAMM

ITPOBOAAIIETO PUCYHKA, PACTIONOXCHHBIMHM B OHOM CJIO€ WJIM B COCEIHUX
ciosax (ypoBHAX), Beiouparot mo I'OCT 23751.

13
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VIK 621.3.049.75:006.354 309 OKCTY 6692

KniodyeBrie ciaoBa: nmeyaTHble NmjaaThl, KOHCTPYUPOBAaHHE, pacyeTr,
3JIEKTPNYECKHE XapaKTepUCTUKHU

14
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